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The class V myosins are actin-based motors that confined to sites of cell wall deposition [7] . After 15 min, vacuoles were visible in all three strains, and this observamove a variety of cellular cargoes [1] . In budding tion demonstrates that, as in budding yeast [8, 9] , endocy- jected to osmotic stress. Myo52 is normally localized at the poles of growing cells and is associated with the septum in cells undergoing cytokinesis ( [5] ; Figure 3a ). When cells
Results and discussion
in which the single copy of the myo52 ϩ gene was tagged Since type V myosins are implicated in the directed transwith GFP (strain myo2-gc; [5] ) were placed in water, the port of lysosomes [3] , we examined the size and distribuprotein was displaced from both cellular locations to betion of lysosome-like vacuoles in wild-type, myo51⌬, and come localized to the fusing vacuoles (Figure 3b ). To myo52⌬ S. pombe cells exposed to the lipophilic dye FM4-eliminate the possibility that Myo52 was taken up into 64, which enters vacuoles via the endocytotic pathway the vacuole for degradation, we returned cells to growth [6] . FM4-64 was initially incorporated at foci at the cell medium. In these experiments Myo52 was restored to its poles and, as noted by Brazer et al. [6] , at the septum in former locations at the poles and septum within 1 hr, and cells resumed growth and division; these findings indicate dividing cells. Thus, endocytosis in fission yeast may be that Myo52 remained fully functional (Figure 3c ). Incubation in water had no effect on the localization of Myo51 when this experiment was carried out in a strain in which the chromosomal copy of the myo51 ϩ gene was tagged with gfp ϩ (strain myo51-gc; [5] ; data not shown).
Vacuole fusion in yeast has provided important insights into the mechanisms of vesicular traffic and fusion [12] . In budding yeast, certain mutants of the type V myosin, Myo2, are defective in vacuole transport into the bud [2, 3] , a process that also requires actin [13, 14] . Myo2 is also involved in polarized cell growth through the delivery of secretory vesicles into the bud, a process that involves interaction with the Rab protein, Rab27 [8, 9, 14, 15] . The movement of vacuoles and secretory vesicles involves distinct regions of the Myo2 tail [3, 9] . The fission yeast type V myosin Myo52 is the closest homolog of Myo2 and is also involved in polarized growth [5] , although whether this also involves a Rab27 homolog is at present unknown. However, there is no a priori reason to believe that the mechanisms underlying the maintenance of the vacuolar system would be the same in the two yeasts. In normal growth conditions budding yeast has a small number of large vacuoles, as opposed to a large number of small ones in fission yeast. Budding yeast cells must physically relocate a proportion of the vacuolar inventory of the mother cell to the bud, whereas fission yeast cells divide by medial fission and daughter cells will receive roughly equal proportions without recourse to a specific segregation mechanism.
We have shown previously that Myo52 is involved in the polarized delivery of cell wall precursors to the cell poles and septum [5] . We describe here an additional role for Myo52 in vacuole distribution and fusion. The redistribution of Myo52 to the vacuole surface after osmotic stress and the absence of vacuole fusion in myo52⌬ are consistent with such a role. Furthermore, the perinuclear disposition of vacuoles in cells lacking Myo52 is reminiscent of the distribution of melanosomes in dilute mouse melanophores containing a mutated myosin V [16] . Our results also point to the involvement of the microtubule cytoskeleton in membrane fusion. In filamentous fungi, vacuole distribution is a microtubule-based process [17] , and in budding yeast microtubules are required for vacuole inVacuole fusion is greatly reduced in the absence of Myo52. (a) Wildtype, (b) myo51⌬, and (c) myo52⌬ S. pombe cells were incubated tegrity [11] . Indeed, the localization of Myo52 is microtuin the vacuole-staining dye FM4-64 (Molecular Probes) for 45 min bule dependent [5] . There is mounting evidence that functionally in a variety of motile processes (see [18] [19] [20] 
